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Genetic Analysis of Multiple Endocrine Neoplasia Type 1 
(MEN1) Leads to Misdiagnosis of an Extremely Rare 
Presentation of Intrasellar Cavernous Hemangioma as 
MEN1 
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Yeun Sun Kim, Ie Byung Park, Kwang-Won Kim, Sihoon Lee 
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Korea 

Background: Multiple endocrine neoplasia type 1 (MEN1) is a rare inherited disorder characterized by the simultaneous occur- 
rence of endocrine tumors in target tissues (mainly the pituitary, endocrine pancreas, and parathyroid glands). MEN1 is caused by 
mutations in the MEN1 gene, which functions as a tumor suppressor and consists of one untranslated exon and nine exons encod- 
ing the menin protein. This condition is usually suspected when we encounter patients diagnosed with tumors in multiple endo- 
crine organs, as mentioned above. 

Methods: A 65-year-old woman who underwent surgery for a pancreatic tumor (serous cystadenoma) 5 years previously was re- 
ferred to our hospital due to neurologic symptoms of diplopia and left ptosis. Brain magnetic resonance imaging revealed a 3.4- 
cm lesion originating from the cavernous sinus wall and extending into the sellar region. It was thought to be a nonfunctioning 
tumor from the results of the combined pituitary function test. Incidentally, we found that she also had a pancreatic tumor, indi- 
cating the necessity of genetic analysis for MEN1 . 

Results: Genomic analysis using peripheral leukocytes revealed a heterozygous c.1621G>A mutation in the MEN1 gene that 
was previously reported to be either a pathogenic mutation or a simple polymorphism. We pursued a stereotactic approach to the 
pituitary lesion, and microscopic findings of the tumor revealed it to be an intrasellar cavernous hemangioma, a rare finding in 
the sellar region and even rarer in relation to oculomotor palsy The patient recovered well from surgery, but refused further eval- 
uation for the pancreatic lesion. 

Conclusion: There is great emphasis placed on genetic testing in the diagnosis of MEN 1, but herein we report a case where it did 
not assist in diagnosis, hence, further discussion on the role of genetic testing in this disease is needed. Also, in cases of pituitary 
tumor with cranial nerve palsy, despite its low prevalence, intrasellar cavernous hemangioma could be suspected. 
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INTRODUCTION 

Multiple endocrine neoplasia type 1 (MEN1) is an autosomal 
dominant genetic disease involving more than two tumors oc- 
curring simultaneously among the pituitary, islet cell, and 
parathyroid gland. Adrenocortical tumors, lipoma, goiter, car- 
cinoidosis, and pheochromocytoma may also be present [1], 
and constitutive disease may occur that requires long-term fol- 
low-up, since it is a rare disease with complicated manifesta- 
tions resulting from multiple endocrine tumors. 

The MEN1 gene was first discovered by Chandrasekharap- 
pa et al. [2] in 1997, and, since then, greater attention has been 
paid to tests for and diagnosis involving molecular genetics. 
MEN1 occurs due to a germline mutation of the MEN1 gene 
located at llql3, and the MEN1 gene encodes the menin pro- 
tein. 

The authors identified pituitary and pancreatic tumors in a 
patient who was admitted complaining of diplopia and exhibit- 
ing left ptosis. Molecular genetic testing was performed on the 
MEN1 gene, which indicated a mutation and a possible diagno- 
sis of MEN1. A genetic mutation was found at exon number 
10, but, in previous studies, this mutation was reported either a 
missense mutation [3] or a single nucleotide polymorphism [4], 
hence a confirmed diagnosis was deferred. To obtain an accu- 
rate diagnosis, a surgical approach and biopsy were conducted. 
The resulting diagnosis was intrasellar cavernous hemangioma. 

METHODS 
Case study 

A 65 -year-old female patient presented complaining of diplo- 
pia and left ptosis. She had a Whipple procedure performed in 
another hospital after incidental discovery of a pancreatic tu- 
mor in 2008, was diagnosed with serous cystadenoma and was 
under follow-up care. She also complained of intermittent 
headaches for 14 days prior to hospital admission. 

Physical examination revealed blood pressure 120/70 mm 
Hg, pulse 78 beats per minute, respiratory rate 1 8/minute, body 
temperature 36.6°C, and there was no significant change in 
blood pressure or pulse rate over the course of hospitalization. 
During cervical inspection and palpation, the thyroid was not 
enlarged and no mass was felt. Abdominal inspection revealed 
signs of surgery in the lower part of the upper abdomen, but no 
tenderness was found. Auscultation of the lungs and heart were 
normal. The diplopia worsened on left gaze and a visual field 
defect was noted. Axillar and pubic hairs were normal and 



there was no sign of lactation. 

Laboratory test results of peripheral blood were: white blood 
cell 8,310/mm 3 , hemoglobin 10.5 g/dL, platelets 527,000/mm 3 , 
and urinalysis was normal. All results from serum chemistry 
examination were within normal limits: blood urea nitrogen 
15.5 mg/dL, creatinine 0.6 mg/dL, Na 139 mEq/L, K 5.2 mEq/ 
L, CI 105 mEq/L, total protein 6.9 g/dL, albumin 3.9 g/dL, 
phosphorous 4.4 mg/dL, uric acid 3.6 mg/dL, and calcium 8.4 
mg/dL. Serum parathyroid hormone was 60 pg/mL (range, 10 
to 65) and, according to thyroid ruction test, thyroid stimulat- 
ing hormone was 2.67 uIU/mL (range, 0.55 to 4.78), T3 was 
83 ng/dL (range, 60 to 180), and free T4 was 0.9 ng/dL (range, 
0.89 to 1.78). Baseline pituitary hormone tests were all within 
normal limits: prolactin 42.34 ng/niL, luteinizing hormone 2.6 
mlU/mL, follicle stimulating hormone 17.5 mlU/mL, growth 
hormone 1.31 ng/mL, adrenocortical hormone 42.9 pg/mL, 
and Cortisol 8.13 ug/dL. Fasting plasma insulin was 2.96 uU/ 
mL and fasting blood glucose was 83 mg/dL. Serum glucagon 
and gastrin were 45 pg/mL (range, 59 to 177) and 85.7 pg/mL 
(< 110), respectively. Twenty-four-hour urinalysis results were 
all within normal limits: vanillylmandelic acid 0.6 mg/day 
(range, 0 to 8), epinephrine 3.4 ug/day (range, 0 to 20), norepi- 
nephrine 7.7 |ig/day (range, 15 to 80), and metanephrine 16 
mg/day (range, 52 to 341). 

On magnetic resonance imaging (MRJ), a 3.4-cm contrast- 
enhanced mass was observed from the cavernous sinus wall 
and extending into the sellar region, which indicated a pituitary 
tumor (Fig. 1A, B). No significant findings were noted on 
chest computed tomography (CT) apart from a small ganglion 
on the left mediastinum; on abdominal CT, a 2.6-cm contrast- 
enhanced mass was noted on the body of the pancreas (Fig. 2). 
On cervical ultrasound, multiple cysts and calcifications were 
noted on both thyroid lobes, but no tumors were found on the 
parathyroid. No abnormal findings were found on PET scan. 

After hospitalization, the patient was treated conservatively 
and a pre-surgical examination was conducted for biopsy of 
the pituitary tumor. The combined pituitary stimulation test 
presented a normal pituitary function (Table 1). Microneedle 
aspiration was performed under endoscopic ultrasound on the 
tumorous body of the pancreas found on abdominal CT. The 
cytology specimen exhibited benign epithelial cells. The pa- 
tient underwent a craniotomy and tumor biopsy and was diag- 
nosed with cavernous hemangioma (Fig. 3). It was determined 
to be a benign brain tumor, which was located on difficult site 
to operate, and was treated with stereotactic radiation therapy. 
The size and range of the tumor were reduced, as determined 
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Fig. 1. (A, B) Preoperative magnetic resonance imaging. A 3.4-cm enhanced mass (arrows) with lobulated contour at the cavernous sinus 
extending into the sellar region (A, axial view; B, coronal view). (C, D) Three months after radiosurgery, the enhanced mass exhibits a 
decrease in the extent of the lobulated contour at the cavernous sinus extending into the sellar region (C, axial view; D, coronal view). 



Table 1. Combined Pituitary Stimulation Test (Cocktail Test) 




Basal 


30 min 


60 min 


90 min 


120 min 


Glucose, mg/dL 


93 


33 


102 


125 


100 


GH, ug/L 


0.58 


3.79 


13.25 


7.95 


4.99 


Cortisol, ug/dL 


10.15 


13.86 


24.58 


18.07 


15.65 


TSH, IU/L 


4.99 


20.14 


14.24 


11.71 


9.52 


Prolactin, ug/L 


42.34 


84.43 


76.54 


77.47 


62.11 


LH, IU/L 


7.1 


24.82 


29.73 


30.4 


28.17 


FSH, IU/L 


27.80 


41.92 


49.5 


49.37 


56.54 


GH, growth hormone; TSH, thyroid stimulating hormone; LH, luteinizing hormone; FSH, follicle stimulating hormone. 




Fig. 2. A 2.5-cm arterial wall enhancing mass with distal p-duct 
dilatation in the pancreas body (arrows). 
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from a brain MRI conducted 3 months later, and diplopia and 
left ptosis were improved (Fig. 1C, D). We considered surgical 
treatment for the pancreatic tumor found during abdominal 
CT, but the patient refused further treatment. 

Methods 

Genetic testing was conducted after receiving patient consent 
to investigate the possibility of MEN 1 with involvement of pi- 
tuitary and pancreatic tumors. 

Specimen preparation 

Genomic DNA was extracted with a QiaAmp DNA blood 
mini kit (Qiagene, Valencia, CA, USA) from leukocytes of the 
patient's peripheral blood. 

Polymerase chain reaction 

Polymerase chain reaction (PCR) was conducted on nine ex- 
Copyright © 2014 Korean Endocrine Society 
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Fig. 3. (A, B) On histologic examination, the mass was composed of dilated vessels occasionally containing thrombi (A, H&E stain, X 
100; B, H&E stain, X400). (C) Immunohistochemically, these endothelial cells were fully reactive in CD31 (CD31, X400). These find- 
ings were indicative of cavernous hemangioma. 



Table 2. Polymerase Chain Reaction Primers Used for MEN1 


Somatic Mutation Analysis 






Primer name 


Sequence 


Size, bp 


1 


MEN1-E2-F 
MEN1-E2-R 


AAGCCGGTGAGCAGAGGCTGAA 
CTGCCGAACCTCACAAGGCTTAC 


714 


2 


MEN1-E3-F 
MEN1-E3-R 


ATCTGAGGTTGGGTCACAGGCT 
GAGATCATTATGTCTCATGATGGCC 


526 


3 


MEN1-E4-F 
MEN1-E4-R 


CATCACCACCCACATAGGAAGG 
TGAAGCTCAGGAAGGGAAAGTGC 


337 


4 


MEN1-E5,6-F 
MEN1-E5,6-R 


CTCTGCCCGATAGGCTAAGGAC 
AGTGAGACTGGATGGGCGATACC 


403 


5 


MEN1-E7-F 
MEN1-E7-R 


GGACTCCCTGGGATCTTCCTG 
TGTGACACCTTAATCAGGGTCC 


426 


6 


MEN1-E8-F 
MEN1-E8-R 


ATCATCCAGCAGTGGGACTTCC 
GGAACATAGCTGTCTGCTCAGG 


482 


7 


MEN1-E9-F 
MEN1-E9-R 


TACGTCCTGGCTATGGATTGGC 
AGCAAGGTGAGAGCAAGGTTGC 


541 


8 


MEN1-E10-F 


AGAGCAGGGTCCTGGAGTTCCA 


630 




MEN1-E10-R 


GGCAGAACATGGGCTCAGAGTTG 







ons, transcript exon 2 to exon 10 of 10 exons, and the primers 
used are listed in Table 2. The PCR reaction solution consisted 
of 12.5 juL GC I buffer, 4 uL dNTP mixture solution, 0.2 juL 
LA-Taq DNA polymerase, and 2 uL of each primer, and was 
combined with 6.3 juL extracted DNA for a total mixed solu- 
tion of 25 juL. Denaturation was conducted for 1 minute at 
95°C, for 30 seconds at 96°C and 60°C, for 40 seconds at 
72°C 35 times, and then finally for 5 minutes at 68°C. The re- 
acted product underwent electrophoresis on 1.5% agarose gel 
and the identified DNA bands were then purified with an Ac- 
cuPrep PCR Purification Kit (Bioneer, Daejeon, Korea). 



C C C||CAG C A 




Normal allele C C C GC A G C A 
P A A 

Variant allele CCC AC_A GC A 
P T A 



Fig. 4. Polymerase chain reaction-direct sequencing demonstrates 
the tumor's heterogeneous pattern and variant allele, suggesting 
that a change occurred to the nucleotide sequence from the GCA to 
AC A (alanine to threonine). 

Direct DNA sequencing 

For direct DNA sequencing, an automated sequencing ma- 
chine, the Genetic Analyzer 3 100 (Applied Biosystems, Foster 
City, CA, USA), was used. In direct sequencing, forward and 
reverse sequencing analysis were conducted for each primer to 
reduce analysis errors, and mutation and polymorphism were 
identified by comparing the DNA sequencing results to data 
on dbSNP (http://www.ncbi.nlm.nih.gov/projects/SNP/). 

Prediction of the effects of amino acid change 

A polymorphism phenotyping program, PolyPhen [5], was 
used to predict the effects of amino acid change on protein 
function and to hypothesize the clinical significance, which 
was analyzed in silico. This program supplied three categories 
according to changes in proteins: probable damage > possible 
damage > benign. 

RESULTS 

Pathological diagnosis of tumors 

The mass contained dilated blood vessels and a vessel with 
thrombus. Endothelial cells indicated a strong positivity to CD 
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PolyPhen-2 report for 000255 T546A (rs2959656) 




Query 


Protein Acc Position AA, AA 2 Description 

000255 546 T A Canonical RecName Fuii=Menm Lenath 615 





Results 

; + ; Prediction/Confidence 



PotyPhen-2 v2.2.2r39S 



This mutation is predicted to bd BENION with a score or 0.000 (sensitivity 1.00 specificity 0.00) 




Q HumVar 



This mutation is predicted to Del BENION with a score or 0.000 (sensitivity 1.00 speciftcity 0.00) 




Fig. 5. PolyPhen-2 is a tool for prediction of the possible impact of amino acid substitutions on the structure and function of human pro- 
teins. The PolyPhen-2 report indicates that the heterogeneous c. 1621G> A (Ala541Thr) mutation is predicted to be benign. 



31, which corresponds to hemangioma (Fig. 3). 
Somatic mutation of the MEN1 gene 

After testing nine exon parts with PCR and direct DNA se- 
quencing, we found a heterozygous c.l621G>A (Ala541Thr) 
mutation at exon 10 of the MEN1 gene (Fig. 4). This mutation 
was found to match rs2959656 after searching the dbSNP da- 
tabase, and a probable benign result was reported after in sili- 
co analysis of the effects of amino acid change (Fig. 5). 

DISCUSSION 

MEN1 is a rare disorder characterized by the simultaneous oc- 
currence of endocrine tumors in target tissues (pituitary, endo- 
crine pancreas, and parathyroid glands and islet cells), and the 
prevalence is approximately 1 in 30,000 to 50,000 people [6]. 
MEN1 is reported very rarely in Korea. 

The clinical findings of MEN 1 are very similar to those of 
primary tumors that affect the same tissues, but it does have 
some distinctive characteristics [7]. First, as MEN1 simultane- 
ously occurs in various endocrine tissues, the recurrence rate 
is high after treatment. Some MEN 1 tumors occur at an early 
age and tend to be malignant when compared to primary tu- 
mors of the same tissues, and are the major cause of mortality 
in MEN1 patients [8]. Therefore, distinguishing combinations 
of tumors in different tissues related to other diseases from 
MEN1 is very important for prognosis and appropriate treat- 
ment. It is recommended that specific gene mutations be iden- 
tified through genetic testing. 

The causative gene for MEN1 is the MEN1 gene, a tumor 
suppressor gene that codes for the menin protein. The MEN1 



gene is comprised of one untranslated exon and nine exons [9]. 
The menin protein controls cell growth and the cell cycle, so a 
mutation in this gene generally induces a production of imma- 
ture proteins [10,11]. More than 500 germline and somatic cell 
mutations were reported in MEN1, and these mutations occur 
simultaneously across the coding area. No correlation between 
the MEN1 genotype and phenotype has yet been clearly iden- 
tified [9]. In this patient, a heterozygous c.l621G>A (Al- 
a541Thr) mutation was found on exon 10, and two conflicting 
opinions exist for this mutation. In 1998, Shan et al. [3] inves- 
tigated menin protein mutations in relation to the MEN1 gene, 
and classified this same mutation in a parathyroid tumor pa- 
tient as a missense mutation. In 2008, however, Bazzi et al. [4] 
discovered the same mutation in patients with pancreatic tu- 
mors and determined the mutation to be an SNP. Based on the 
conflicting opinions on these mutations, there are limitations 
to diagnosis of MEN1 solely based on gene mutation results 
that affected our patient in particular. 

In this patient, there was no sign of parathyroid tumor, hy- 
perproliferation, or increase in serum calcium. Microneedle 
aspiration was performed under endoscopic ultrasound on the 
pancreatic tumor found by abdominal CT. Epithelial cells ap- 
peared benign and the hormone test was normal; thus, MEN1 
was ruled out. For pituitary tumors that appear as a contrast- 
enhanced mass on brain MRI, the possibility of meningioma 
or hemangioma should be kept in mind and an octerotide scan 
should be considered in the differential diagnosis of nonfunc- 
tioning pituitary tumors. 

In this patient, pituitary cavernous hemangioma presented 
in a pathologically similar manner to meningioma, in terms of 
presentation of contrast-enhanced imaging with low or identi- 
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Table 3. Summary of the Clinical Profile of Previously Reported Intrasellar Cavernous Hemangiomas 



Reference 


Age/sex 


Initial clinical symptoms 


Associated radiologic findings 


Associated clinical 
diagnosis 


Surgery 


[13] 


72/F 


Transient double vision 


Dumbbell-shaped mass filling the sella turcica and Underlying breast cancer None 
extending upward to the left hypothalamic area 


[14] 


42/M 


Headache, epileptic seizure 


Contrast-enhancing sellar, suprasellar, and left 
laterosellar mass 


Hypopituitarism 


Craniotomy 


[15] 


45/F 


Loss of vision, headache 


Elliptical mass that occupied an area from the sella Transcalvarial herniation Craniotomy 
turcica to the left medial cranial fossa (during the operation) 


[16] 


41/M 


No symptoms 


Enlarging, enhancing tumor located on the right 
side of the sella abutting the cavernous sinus 


Underlying sinusitis 


Endoscopic 
subtotal resection 


[12] 


62/F 


Ptosis 


Enhancing mass centered in the right sella turcica 
with extension into the superior portion of the 
right cavernous sinus 


None 


Craniotomy 


[17] 


50/M 


Dizziness, headache 


Sella and parasellar mass extending into the left 
suprasellar cistern and cavernous sinus 


None 


Endoscopic gross 
total resection 


[18] 


77/F 


Head trauma 


Large, lobulated lesion in the sella turcica and left 
cavernous sinus extending into the suprasellar 
region 


None 


Stereotactic 
radiosurgery 


[19] 


63/M 


General weakness, nausea 
and vomiting 


Enhancing mass in the sella abutting the left 
cavernous sinus 


Hypopituitarism 


Endoscopic 
subtotal resection 


This Case 


65/F 


Diplopia, left ptosis 


Enhancing mass with lobulated contour at the 
cavernous sinus extending into the sellar region 


None 


Stereotactic 
radiosurgery 



F, female; M, male. 



cal signals on the Tl -focused image and presentation of con- 
sistent contrast-enhancement after the administration of gado- 
linium. However, cavernous hemangioma can be distinguished 
by contrast-enhancement of a T2-focused image as presenting 
with clearer high-strength contrast-enhancement than a me- 
ningioma. Also, a pituitary tumor can be distinguished by its 
clear boundaries on high-strength consistent contrast-enhance- 
ment on T2-focused images. The frequency of cavernous hem- 
angioma is low, but due to the possibility of hemorrhage or 
neurological abnormalities, the risk cannot be underestimated. 
Intrasellar cavernous hemangioma is a particularly rare dis- 
ease; there were only seven previous cases reported overseas 
and only one prior case reported in Korea; each of these cases 
is presented in Table 3 [12-19]. Intrasellar or cranial cavernous 
hemangioma was introduced by Lombardi et al. [12] in 1994, 
and was classified into three types: hemangioma of the cav- 
ernous venous sinus growing lateral or medial to the lumen of 
the venous sinus, or growing outside of the cavernous venous 
sinus. In the case of intrasellar cavernous hemangioma, there 
is a minority opinion that a cavernous hemangioma grows on 
primarily the intrasellar region toward the cavernous venous 
sinus [20], but this has not been firmly established. Also, the 
optic nerve palsy that was reported in this intrasellar cavern- 
Copyright © 2014 Korean Endocrine Society 



ous hemangioma case has rarely been described outside of a 
report by Chuang et al. [20] in 2006, and there have been no 
cases in Korea. However, the authors were able to identify a 
correlation between optic nerve palsy and the position of the 
brain tumor in the present case. 

Cavernous hemangioma can be fully cured by total resec- 
tion, but studies are still being conducted on the surgical re- 
sults for highly angiogenic tumors in the intrasellar region, 
due to the risk of cerebral hemorrhage. If cavernous hemangi- 
oma is suspected, obtaining a lyophilized specimen is impor- 
tant for diagnosis and treatment, as is control of bleeding dur- 
ing resection of the tumor [12]. There are a number of con- 
flicting opinions on the efficacy of radiosurgery for the treat- 
ment of cavernous hemangioma; according to a recent large- 
scale study, the risk and prevalence of postsurgical hemor- 
rhage was clearly reduced after radiosurgery [21,22]. Consid- 
ering this recent study and the risk of hemorrhage during sur- 
gery, stereotactic radiation therapy was performed in this pa- 
tient and the clinical response was observed through brain 
MRI. The patient's symptoms were improved during follow- 
up examination 3 months after surgery. 

In summary, through radiological, chemical, and hormonal 
examinations, genetic tests and biopsy, the authors were able 
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to diagnose a case of intrasellar cavernous hemangioma in a 
patient admitted to the hospital complaining of diplopia and 
left ptosis. We investigated the possibility of MEN 1 due to the 
pituitary and pancreatic cell tumors identified from the pa- 
tient's medical history and radiological findings, and identi- 
fied a genetic mutation of the MEN1 gene, but a firm diagno- 
sis was difficult, as there were conflicting opinions on this 
particular mutation. Biopsy of the pituitary tumor led to a di- 
agnosis of cavernous hemangioma expanding to within the in- 
trasellar region due to medial growth from the wall of the cav- 
ernous venous sinus. Stereotactic radiation therapy was con- 
ducted. Somatic mutation tests on the genes found in heredi- 
tary tumors may influence the prognosis and help to determine 
treatment option for a sporadic tumor. There is great emphasis 
placed on genetic testing in the diagnosis of MEN 1, but herein 
we report a case where it did not assist in diagnosis, hence, 
further discussion on the role of genetic testing in this disease 
is needed. Also, in cases of pituitary tumor with cranial nerve 
palsy, despite its low prevalence, intrasellar cavernous heman- 
gioma could be suspected, and stereotactic radiation therapy 
considered as the treatment of choice. 
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